® . .LYSES CE YELLOW FIi TUA ‘ 40607

F.LSI’ TISSUES FOR R..ICACTIVITY
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The following report gives analyses.-of the tissues of a yellow fin tuna
fish obtained from a Japanese import by Los ;ngclcs District in May 195L.
This fish was one of two shown to be slightly radiocactive when surveyed with a
portable Beta-Gamma meter. It was received at the laboratory in a frozen
state and had been previously degutted and degilled. Samples for analysis of
radicactivity were taken (1) from the raw fish, (2) after precooking, (3) after
canning.

Procedure: Pracessing of the fish was carried out. in the laboratories
of the Nat;onal Canners h55001at1an -in- collaborat;on with'Dr. James Reed.

1. Tuna was brought to NC. laboratorles on Nonday, July 26, in a

frozen state and permitted to thaw overnight at room temperature.
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2. On Tuesday, July 27, the tuna, approximately 50 inches long was
cut into head and tail sections respectively 29 and 21 inches.
This procedure, comparable to standard canning practice, was
necessary- to. accommodate the fish to-the cooking basket. At
this time portlons of the edible and iredible tissucs were
taken. for analyses,.

3« -The sections of figh were placed in two galvanized wire baskets
30" long and 16" wide and precooked in steam at 220°F to 2259F
for 5 hours to a temperature of 115 to 160°F recorded on a
thermometer inserted to the level of tie vertebral column

L. During cook1ng, a mixture of Steam:condensate. and Juices from
the fish was collected. The total liquid amounting to:6725 ml.
was concentrated and yielded approximately 71k grs. solids. an

_ aliguot was taken for analysis.

5. The precooked sectlons were cooled at room temperature overnlght.
On Wednesday, July 28, they werc cleaned, the ediblc sections .
separated and prepared for canning. At this time edible and

ulnedlbleaoortlons of the precooked flsn were taken for analysxs.
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T 6, Qannlng was done as follows. ; T : ,_.';,: :;r
Can Size: 42 £leet (307 x 20L) .

Fﬂl-m Wt..J 7 to 71 oz. . . _ . D Ce e menwtL
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Fill-in Salt: % oz.
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,:Flll°ln Cotton Seed 011 q52 fl. oz.. ;_xu;f' . ~yxﬁv AR

Cans' were sealed under 25" auge vacuum and pnocessed at
2L,0°F in steam for 85 minutes, followed by water cooling.
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A = Toper left leoin

‘B = Uppcr rignt loin .
C = Lower rigrnt loin
D = Lower left lein

A minimum of 10 cans werc filled from each loin witn the cens being
numbered 1 to 10 to rcpresent progression from head to tail. Cans #10 and
#9 were from the tail section and cans #8 to #1 were from the heaa and body
section.

Code k Total Cans Numbered

A 13 1,2,2,3,3,0,5,6,7,8,5,10,10
B 12 1,2,3,3,L,4,5,6,7,8,9,10

c 10 1,2,3,1,5,6,7,8,9,10

D 11 1,2,3,3,L,5,6,7,8,9,10

Total L6 cans

. Far analysis of thne canned meat, samplcs.were taken from the coded
cans in suen a way that meat from (l} near the head, (2) at mid section and
(3) néar the tail was represcnted.

Far control 1951 and 195k pack was used with samples representative
- of Pacific.Yellow rin and .tlantic Coast "little" tuna.

.

Radiolegiﬁai snalyses.

Wet wcight samples ranring from approximately 3 to LO grams were
placed in 100 ml. pyrex beakers and ashed at 500°C for 2L hours. ish
weights were rccorded and the ash broken up into a fine powder and distributed
as evenly as possible over 10 ml. capacity aluminum "milk top" planchettes,
having a diameter of 5 ccntimeters. Samples were rcad for 10 minutes. Values
were correeted for background and expressed as dlSlntegratlons per minutc.
Standard Basis: U.S. Bureau of Standards. Beta’ Ray Standard. RaD/E #1162
corrected to iugust 1, 195L, = 127.8 d/scc.

In three experiments, counts. per minute were read against increments
of ash weight. Within thé rangé of ash weights recorded, this relationship
-was shown to bc linear. No corrections for self-absorption were con-
sequently made. o7
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Rcsultis.

Since no corrections have been made for racioactive potassium normally
present in fish tissucs, oricntation regarding tic significance of the radio-
activity reeorded must be obtained by rcfcrence to the control values. In
Table 5 arc asscmblcd some of the readings on the edible white meat of the
radioactive tuna irn comparison with controls. ‘hile thc amount of data is
probably too small for statistical evaluation, therc is indication that the
raw flcsh docs contain a small excess of radiocactivity over that of the
controls, but this is lost in thc process of cooking and canning. If this
is so, then the markcd activity of the exudate (Table 3) may be a partial
explanation. It is bclieved that the cxudate represents a '"cooking out" of
minecrals some of which (potassium included) may be radioactive. Support for
this argument may alse be noted in that loss of activity by cooking is only
20% when exprecssed on the basis of thc wet weight but LO% when expressed on
the basis of tac ask weight.

Generally, it ean be stated that the processcd flesh of the Yradio-
active™ tuna does not contain significant amounts of activity over that of
control tuna. Referring to Tablc 3 showing analyscs cof canned samplcs from
different locations on the fish, it is evident that distribution of radio-
activity does not follow any significant trend, =nd is uniform.

In order to assess the significance of the radicactivity mcasured in
othcer tissues of the fish, comparable control tissues would, of coursc, also
have to bc analyzeds Ecfercnec to Tablecs T and II shows neverthcless that
some of thc other tissues, notably skin, gill, ete., did have significantly
highcer values than the edible flesh. Contrary to expectations, however, no
signifieantly high "standout" valucs for bonc arc recorded.

Conclusions:

(1) There is a2 small but signifieant elevotion of radicactivity
in the raw import sample of yellow fin tuna.

(2) Processing of the cdible flesh reduced the radioactivity to the
same level as that of the controls.

(3) Considcring the low levcls of radioactivity involved, therc is
no question of injury to hcalth from ingesting the canned
meat.




Table I
R.W FISH:=+
Sample Locaticn of Sample Weight of Sampic Radioaetivity of Samplc
Taken on Fish in Grams in Disintcgrations per Min(D/m)
et ssh Total per gram per geam
wot wu. ash wt.
White Meat Upper left loin 21" 35.61 0.7097 107 3.0 L6
from tail (L=9)
Whitc Meat Upper left loin 20" L3.28 1.010L 122 2.8 121
from snout, flank
side (A=5)
White Meat Lower left loin 20" 3L.L8 0.7768 120 3.5 155
from snout, flank
sidc (D-5)
Dark Meat® Upper lcft loin 29" 16.76 042165 66.3 L.O 306
from snout
Mcat* Ventral area of 25,61 0.3L60 The2 2.9 215
body cavity
Vertebrac  Tail portion .67 3.6523 63,7 L.3 17
Piece of Small rcmainder 3.2 0.311¢9 33.0 9.7 106
gill from right gill
cavity
Skin Bclow left gill 16.00 1.9160 63.2 L.O 33
flap
Gullct From basc of mouth  16.L2 1.3788 83.9 5.1 61

and gullct -rith
bone attachecd

#Not ordinarily canncd
#,nalyses made iugust L




Table I3

PRECCOKED FISHsw

Semplc ‘ Location of Samplc Weight of Sample Radioactivity of Samplc in
Taken on Fish in Grams Disintegrations pcr Minute
(C/m)
Wet Ash Total per gram per gram
wet wt. ash wt.
White Meat Lower 1lcft loin 21" 32,00 1.0610 69 2.1 65
from snout flank
side (D-5)
Whitc Meat Upper left loin 21"  2L.43 0.8026 65 2.7 81
from snout flank
sidec (4=5)
White Meat Lowcr right loin 21" 32.43 0.8670 91 2.8 106
from snout (C~53)
Dark Meats Tail portion 17.07 0.3037 Sk 2.1 178
Meats Next to gill cavity 2L.L1 0.3595 110 L5 307
Vertcbrae Midescction, hecad 18.00 2.,0662 L8.5 2.7 23
end
Skin Tail portion 11,38 2.1879 63 5.6 29
Skin Undcr gill flaps 15.4L2 3.9L63 8L 5.5 21
Dark Meats Head 18.36  0,2615 108 5.9 Lo
Bone Head 25.52  7.8720 110 L.3 k1
Cooking exudate 71, 92 18,600 26 2000

#Not ordinarily canned
s#*.nalyses made .ugust L




Table III
CLWI'ED FISH%
Location of White Meat Weight of Sample Radioactivity of Sample in
(loins) ..ccording to Code in Grams Disintegration per Minute (D/m)
Wet Ash  Total per gran per gram
wet wh. ash wt.
Near head
Al 15 0.5263 35 2.3 67
cl 15 0.6353 36 2.4 57
B3 15 0.L7L3 36 2.4 76
T3 15 0.4367 20 143 L6
Near middle
.5 15 C.L883 36 2.L "
BS 15 0.L956 25 1.9 sk
€S 15 0.L837 28 1.9 53
D5 15 0.5932 33 2.2 56
Near tail
R10 15 0.52%5 26 1.7 L9
Do 15 0.556C 32 2.1 58
A9 15 0.5572 19 1.3 34
c9 15 0.6385 Lo 2.7 63

# Lnalyses made ,ugust 20




Toble IV

C/NNED F¥ISH, CONTRCL

Sourcce Codgc Weight of Sample Radioactivity of Samplc in
in Grams Disintegration per Minute
(D/m)
Wet Lsh Total per gram  per gram
wct wt. ash wt.
itlantic Coast 9 L2.5Lo 1.1227 69 1.6 61
nlittle! tuna
1951 pack 10 30,20 0.7773 55 1.8 71
Pacific Coast BPY 15 0.3970 33 2.2 82
195l pack 13
PY, 15 0.L609 35 2.6 85

P11y 15 0.L4997 36 2.L 72




Roaw

pCr gram  per gram  pcr gram

Tablc V

Racliozetivity in Whitc iicat

Disintcgration per Minutc

Prccooked Canned

wct wbe ash wt. wet wt. ash wt. woet wt. 2sh wt.

3.0
2.8
3.5

v 3.1

16
121
155

pi Iyl

2.7 81 213 62
2.1 65 2.0 Sl
2.8 106 2.1 593
2.5 8L 2.0 57

¥ _vcrage of L valucs.

C~nncd Control

1.6
1.8
2.2
2.6
2.4

pir gram  pcr gram  per gram  por gram  per gram
wect wt.

ash wt.

61
71
82
85
72
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Tissue
Sample

Muscle
Teil
fnterior
Midbody
Zorsal
R. Lateral
L. Letercl

Skin

Dorsel
Vertrcl

L. Laterzl
R. Laterial

Intestines
Liver
Intestines
Intestines
Gut
Viscere
Kidney
L. Gill
R. Gill

R $ L Pectorel
Fin
Bone
Vertebre
nmid
fore
E. V. Teil
Bzckbone
Fish IV
Liver

Spleen

Muscle

1z5

70
149
480

54
80

66

TABLE I
87-9C 90
MFP Sr - Ba 3a Ce Sr Sr
II III I I I i I77 II1I
5.5
7.9 1.1 2.6
0.7 0.9 0.5
0.1
3.2 0.06 (.04 $ 0.C149
11.5 9.2 1.9
26.6
o F]
12 C.CL  C.O07T 4 0.015
7 0.34 0.27 ¥ 0.063
37 20 10
4.5
120 .1 0.0C5¢ .001Z
30
9.1 5.4 1.1
7.2 5.8 3.8
0 0.1¢ $0.1Z
32 25 0.4 0.07 4 0.025
d/m/semple —
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